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Preface
To promote international scientific cooperation and to
disseminate research results, the Migration and Settlement Task
of the Human Settlements and Services Area at IIASA initiated a
comparative analysis of patterns of interregional migration and
spatial population growth in National Member Organization
Countries. To carry out the study, a network of national scholars
was established, an integrated methodology for multiregional
demographic analysis was developed and a package of computer
programs to implement this methodology was written. The contri-
butors were invited to prepare reports on migration and settlement
in their respective countries. An outline was provided and
computer analysis was done by IIASA. The results of the various
case studies will be discussed at a Conference to be held in
September, 1978.
This study on migration and settlement in the Federal Re-
public of Germany was prepared by Dr. Reinhold Koch and Dr. H.P.
Gatzweiler of the Bundesforschungsanstalt ffir Landeskunde und
Raumordnung, Bonn - Bad Godesberg. It uses the ｌ ｾ ｮ ､ ･ ｲ (counties)
as regional units for the analysis. The report was originally
written in German and translated by members of the Migration
and Settlement Task. This English translation was not seen by
the authors. Therefore, errors which may have been introduced
during the translation are not their responsibility.
Frans Willekens
Leader
Migration and
Settlement Task
August 1978
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MIGRATION AND SETTLEMENT IN THE FEDERAL REPUBLIC OF GERMANY -
TRENDS AND OBJECTIVES
1. Introduction
Settlement Pattern and Population Dynamics
According to estimates of the Central Statistical Office
some 8 million people (14%) in the Federal Republic of Germany
have moved over the past thirty years. Slightly more than half of
them have thereby crossed the border of a municipality, and
have thus, according to statistical definition undertaken a
migration. In order to answer the question how these migratory
movements of the past have influenced, and will influence,
population development and settlement patterns, several metho-
dological steps are required.
, First, a short description of the settlement pattern in the
FRG (1.1.) and an analysis of the influence of migrations on
population development are offered on a global level (1.2).
Then follows a description of regional population structures
and developments (2). To enable us to estimate the future
development of settlemnt patterns and population, methods of
regional population analysis (3), further methods for trend-
projections and labor-market oriented models of forecast are
used (4.). This permits an evaluation of the efficiency of
multiregional population analysis. Presumptive population
development and distribution will be set off against population-
relevant objectives of regional planning and state planning (5.)
1.1 Settlement Pattern
With its population density of approximately 247 inhabitants
per sq.km the FRG is one of the most densely populated countries
in Europe. The urbanization process found allover the world
is relatively far advanced in the FRG; it is, however, not con-
Map 1-1.
2 -
Regional units for the regional planning program, urban
areas and higher centers.
ｾ ｲ ｴ Ｎ 1-1:
GroBregionen, Gebietseinheiten fur das Bundesraumordnungsprogramm.
Verdichtungsraume und Oberzentren ..
Ｎ ｆ ｩ ｩ ｾ ｾ Ｎ .
ｉｗＢＢｾｪ
Berlin
Quelle: RUB ＱＹＷｾ
VI Grenz. und Nummer der ｇ ｲ ｯ ｂ ｲ ･ Ｙ ｩ ｾ ｮ ･ ｮ
m Grenze und Nummer der Gebielseinh,iten
fur das Bundesraumordnungsprogramm
Verdichlung,diurne
• Oberzentren (higher centers)
o Zentrale Orle mit Teilfunklionen
elnes ｏ ｢ ｡ ｲ ｺ ･ ｮ ｬ ｲ ｵ ｭ ｾ
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centrated in one single dominant economic or administrative
metropolitan area. Typical features of the FRG's regional
structure are a number of large, economically strong and viable
centers. They are evenly distributed over the entire territory
and thus offer particular structural advantages when compared
with other European countries.
Agglomerations have formed around these big centers, where
metropolitan job-markets, infrastructure and services are
available. These big centers, such as Hamburg, ｄ ｾ ｳ ｳ ･ ｬ ､ ｯ ｲ ｦ Ｌ
Frankfurt, and Munich, beyond their major functions for the
neighboring agglomerations, also fulfill important tasks and
specific, locally-bound functions in various fields, i.e. local
government, cultural, and economic activities. In accordance
with their respective hinterland, these agglomerations have
corresponding rural areas (Map 1-1). Thus we obtain eight so-
called Grossregionen (Major Regions). These Grossregionen
show an almost evenly balanced structure regarding their popu-
lation distribution and labor force, whether measured in terms
of area, inhabitants, employment structure, or in terms of
the development since 1961 (Table 1-1).
Table 1-1. Surface and population size in regions.
lab. '.1: Flache und ｾｯｨｮ｢･ｙｯｬｫ･ｲｵｮｧ in den Gro6regionen Population
ge
Gebietssland Surface Wohnbevolkerung
VZ 1970 Radle absolut Veranderung chan
1961 1) I 1970 1) I 1985 1) 1961/1970 I 1970/1985 1)
Gro.Bregion
inqkm in 1000 in 0/,
I 21125 5031,2 5239,9 5161 + 4,0 - 1,5
II 25905 3910,0 4321,1 4340 + 8,9 + 0,4
III 29029 5911,1 6 ｾＶＶＬＱ 6.400 + 6,0 + 2,1
IV 22614 13355,7 14101,0 14083 + $.6 - 0,1
V 39981 9385,8 10284,9 10458 +9,6 + 1,7
;
VI 33362 4466,3 4165,3 4194 + 6,7 + 0,6,
VII 32900 6811,6 1834,6 8486 +15,0 + 8,3
VIII 31185 5049,1 5114,1 6043 +13,2 + 5,8
QueUe: J) Statistismes Bundesamt
:!) PROGNOS AG, Prognose der Arbeitsplatzzahl und der Bevolkerung in den 38 Gebielseinheiten fur das
Bundesraumordnungsprogramm 1970 bis 1985, Basel, Dezember 1974
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The Grossregionen and their main centers are easily
accessible. By means of Europe's important axes they are linked
to the internationally and nationally significant traffic routes,
although these important European axes generally run in a North-
South direction. East-West situated are the axes of Aachen-
Ruhr, Hannover-Berlin, and of SaabrHcken-Stuttgart-Munich.
Below the level of Grossregionen it is the distribution of
so-called higher centers (Oberzentren) that determines the
settlement structure and quality of regional living conditions.
Here we find considerable differences in availability of infra-
structure and services. Several districts do not have such a
higher center. The distances of the areas of Emsland, L6ne-
burger Heide, north-east and eastern Bavaria, West-Mittel-
franken, and ａ ｬ ｬ ｧ ｾ ｵ to the nearest higher centers, are, how-
ever, still reasonable.
There are significant differences in the infrastructure and
the employment strucutre between these peripheral, thinly
populated areas and the agglomerations. In 1975, there was,
for example, one medical specialist for 1,500 inhabitants
in rural areas, while in densely populated areas it was one
for 900. In rural areas the average monthly income of an
industrial worker was about 400 German marks below that of an
industrial worker in an agglomeration.
The terms of Grossregionen, and regional centers, which
are used here for describing the settlement pattern in the FRG
are hardly ever used in policy making. The territorial units
of the FRG are the counties Ｈ ｂ ｵ ｮ ､ ･ ｳ ｬ ｾ ｮ ､ ･ ｲ Ｉ Ｈ ｔ ｡ ｢ ｬ ･ 1-2) .
The county with the largest area is Bavaria, whereas the
most densely populated is Nordrhein-Westphalia. The differences
in area and population of the counties are the result of historic
events. Many counties, such as Bavaria and the townships of
Bremen and Hamburg have a long history. Other counties, such as
Rheinland-Pfalz and Nieder-Sachsen were established only after
1945. Baden-Wtlrttemberg was established by plebiscite in 1952,
and the Saarland joined the FRG as late as 1957.
Table 1-2.
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Surface and population size of county - capital
•Tab. 1-2: Bundeslinder - Haaptstadt, Flache, Einvohner
Baden- Stuttgart 35.749 qkm 9.2 Mill.
IWurttemberg
Munchen;Bayern 70.547 qkm 10.8 Mill.
'Bremen Stadtstaat 404 qkm 0.7 Mill.
IHamburg Stadtstaat 753qkm 1.7 Mill.
:Hessen Wiesbaden 21.110qkm 5.4 Mill.
,Niedersachsen Hannover 47.407 qkm 7.2 Mill.
Nordrhein- Dusseldorf 34.004 qkm 17.1 Mill.
:Westfalen
,Rheinl and-Pfalz Mainz 19,883 qkm 3'.7 Mill.
:Saarland Saarbrucken 2.568 qkm 1.1 Mill.
;Schleswig- Kiel 15.678 qkm 2.5 Mill.
iHolstein
The Federation, the counties and the municipalities have
their own governments. Each of these governments have well de-
fined and limited tasks and competences, which only in exceptional
cases are subjected to instruction by the next highest level.
This system of federal organization which integrates all communal
and local governments has vitally contributed to the FRG's rela-
tively balanced settlement pattern with its variety of centers
of political and economic activities.
Collection of statistical data is part of the administrative
task, which is largely within the competence of the counties.
Therefore, sectorally disaggregated data can be obtained on
the state and county level without major difficulty.
1.2. population Dynamics
According to the population census of December 31, 1977,
there were 61,4 million people in the FRG. This is an increase
of 21 % since 1950, when the population was 50,8 million.
ｈ ｯ ｷ ･ ｶ ･ ｲ ｾ Ｇ the figures obtained in 1977 are 700,000 below the
population peak of 1973. Between 1950 and 1970 the FRG
had the fourth highest growth rate (19.4 %) of all European
states, after Switzerland, the Netherlands and France.
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Disregarding the general trends which are typical for all
populations undergoing demographical and social changes in the
course of the urbanization process, thi.s population increase was
determined by the following factors (BIB, 1974, p.11):
- The First and the Second World War,
- the population shifts after both wars,
- the fluctuations of large portions of the population between
the GDR and the FRG and within the federal territory connected
with the integration of refugees, and
- the immigration of foreign labor force into the territory.
Between the censuses of 1939 and 1950 the population in-
crease was mainly due to immigration. Between 1950 and 1961,
however, the major contributing factor to the increase was natural
population growth. The excesS of births within this period added
up to a total of 3 million and the gain by migration to 2,4 mil-
lion. This means an average annual population growth rate of 0.92%.
Figure 1-1. Population growth 1950 to 1977 and net migration.
Abb. 1.1
8evolkerungsvachstul 1950 bis 1977 und ｗ｡ｮ､･ｲｵｮｧｳｵ｢･ｾｳ｣ｨｵＶ
Tausend
t 1000
net na ural
increase
population gro th .Bevolkerungswachstul
/
I
19 50 51 52 53 Ｕｾ 55 Ｕｾ 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 1,. 75 76 77
o
t 800
t 600
• 'tOO
• 200 _
+ 200
Quells: Statistisches Bundesa.t
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Between the censuses of 1961 and 1970 the population growth
slowed down. In that period the average annual growth rate was
0.85 %. In spite of the decrease in births that began in 1964
this low growth rate cannot be explained through natural change
only. The number of children born was 2,9 million and almost as
high as during 1950-1961. The gain through migration had fallen
to 1,6 million, which is only 35,7 % of the total gain as opposed
to 44,7 % in the period of 1950-1961.
The annual changes of population development are determined
mainly by the strong shifts in migration. Until 1967 the excess
of births had, as a rule, been above the gain due to migration;
from 1968 onwards the balance of natural population movements
lagged behind that of migratory movements. Since 1953 the curve
of the annual excess of births rose with slight shifts, reached
its peak in 1964 and since then has shown a steady decline. In
1972, there was the first negative balance of births and deaths.
In 1977, this balance was -122,000. After large gains due to
migration in the early seventies, the migratory balance became
negative in the period 1974-1976; in 1975 the total loss was
200,000 people, when some 600,000 foreigners left the FRG
because of the economic recession. In 1977 the migratory balance
was again positive with a gain of 32,000.
1.2.1 Dynamics of Births
In 1950, a total ot 813,000 children were born in the FRG.
In 1953, the number of live births tell to 769,000. The larger
number of births in 1950 may be explained by postponed gratifi-
cation ("Nachho1dbedarf"). Many children, born around 1950,
would have been born earlier if their fathers were not in war
or captivity. A process of normalization followed after 1950
and caused a decline of births. Later, an increase in births
occurred, because of the high incidence of marriages after the
war, the lower marital age and the large number of persons
reaching ages 20-30 with highest fertility. Thus the number of
live-births increased to 1,07 million by 1964, and the crude birth
rate reached its peak with a value of 28.3 per thousand. After
- 8
an initially light drop, the number of births annually declined,
since 1966, by 5 %. In 1977, about 483,000 fewer children were
born than in 1964. The crude birth rate was 9.5 per thousand.
Because of this heavy decrease of about 45 % in 14 years, the FRG
now has been reduced to the lowest rank among the industrialized
countries. Almost 15 % of the children born in 1977 were of
foreign nationality.
Table 1-3. Marriages, births and deaths 1950-1977.
:Tab. 1-3: Eheschlte8ungen, Geborene und Gestorbene 1950· 1977
s
nt
year marriages live born dead born ｇ ･ ｾ ｬ ｯ Ｇ ｢ ･ ｮ ･ ｴ ｽ death
Jahr Ehe- lebend- Tolgeboreile tq.tt!l ､ ｣ ｲ Ｇ ｕ ｮ ｬ ･ ｾ ｮ ｦ ｡schlieBungen geoorene
gt:samt im 1. ｌ ｾ ｾ ｮ ｳ ｪ ｯ ｨ ｲ
I
: 1950
i 1951
i 1952
i 195)
I 1954
11955
! 1956i 1957
1
1958
1959 .
/
1960
'1961.
1
1962
1'163
I 1964
i 1965
I 196&
1 1967
1968
1969
1970
1«171
1972
1973
197ft
1975
1976
ＱＹＷＷｾ
535708
.522. 946
ｾ Ｓ Ｓ Ｕ Ｘ
462101
ｾ Ｕ Ｓ Ｑ Ｖ ｂ
461818
ｾ Ｗ Ｘ 352
-'82590
494110 '
503981
521445
529901
530640
507644
506182
492128
484562
-'83101
444150
446586
444 510
432030
,1;15132
394603
377265
380081
365728
358347
812. 835
79560B
799080
796096
816028
62.0128
ｾ ｓ Ｕ Ｘ ｓ Ｗ
'892228
904 465
951 9.1;2
968 62.9
1012687
1018552
1054123
1065.(37
1044328
. 10503'5
1019.1;59
969825
«10345&
810808
778526
701214
635633
620373
000512
002851
582348
-18118
17790
17145
16.1;56
16n9
165S8
16129
15911
15082
14951
15049
14704
14361
13991
13590
12901
12174
11 '22
10702
9693
8351
7674
6SS7
5686
5387
4089
ft44ft
3795
5287'7
5438<:7
545963
S7S 027
5SS L59
581572
599413
615016
597305
605504
642962
627561
6« 819
673069
644128
677628
686321
687349
734048
744 360
734843
730670
Ｗ Ｓ Ｑ Ｒ Ｖ ｾ
731028
727511
749260
733140
704922
.1.5252
1.-; ｾＯＲ
38624
37061
35171
30Z4
33 oc:a
32'79
32589
326-42
32724
3210a
"'2'} 807
28473
26948
'24 '7L7
24803
23303
22110
21162
1916S
'8141-
15907
14569
13232
11875
10506
9022
lit) Ohne Totgeborene. nachtraglich beurkundete Kriegssterbefalle und gerichtliche Todeserklarungen.2) Vorlaufige Ergebnisse
_ ｑｵ･ｬｬｾＺ Shtisttsches Jahrbuch fur ､ｾ･ Bundesrepublik Deutschhlld 1969.S.4ft. 1973.S.54. 1977.5.68
Two demographic factors have promoted the decline in births
during the past years. First, the thinly populated age groups
of postwar years have reached marital age within the last ten
years (Koch, 1976, 4.02). About 25 % of the decrease in births
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since the mid-sixties is due to the age-structure. Another 16 %
of the decrease in births can be explained by the longer time
allowed between births in a marriage. Thus 60 % of the decline
in births is caused by a real reduction in fertility. This is
confirmed when observing the development of the net-reproduction
rate between 1961 and 1975; in that period it fell from 1,14 to
0,68.
Table 1-4. General and marital fertility rates 1950-1975
ｔ ｾ ｢ Ｎ Ｑ Ｎ ｾ Ｚ ａ ｬ ｬ ｧ ･ Ｎ ･ ｦ ｮ ｾ ｬ ｊ ｮ ､ eheliche fluhtbarkeitsraten 1950. Ｑ Ｙ ｾ Ｕ
t. ｹｾ｡ｲ Lebendgeborene Quf
.; 000 frouen im Alter· (l) 1 000 verheiratete n-ollen 1m (2): JC!hr von 15 bls umer LS 10hren Aller von 15 bis unter45 Jahren
Anzahl 1 1950=100 Anxahl I 1950=100
I
100 1211) 100I 1950 ﾷ ｾ Ｙ Ｌ Ｕ Ｇ Ｉ
: 1951 068.1') '18,0
i 1952 67,4 97,0
1953 67;J. ｾＶＬＷ
1954 68,5 ｾ Ｎ Ｖ
1955 68,4 ｾ Ｌ Ｔ
1956 - 71,4. 102.,7 .-
1957 75,0 107,9 1241) 102.5
1958 76,1 109,5 121') 101,7 .
1959 -SO,3 • 115,5 130') 107,4
19&0 81.8 .. 117,7 1302) 107,4
1961 85,9 123,6 0 133') 109,9
1962 - 85,1 122.4 128 105,8
1
1963 ｾ Ｗ Ｌ ｏ 125,2 124 10'2.5
.1964 ·-86,8 124,9 124 102.5'
Ｑ ｾ Ｙ Ｖ ｓ 65,1 122,6 .. ·121 100,0
11966 85,9 .:123,6 o. 121 100,0
j 1967 84,0 120,9 'i17 96,7
1968 80,0 115,1 ' 111 .. 91,7
I 1969 74,4. 107,1 103 .. 65.1
1l?70 f.7,l C:6,7 92 76,0
, ＱｾＷＱ 63,9 91,9 88· 72,7
1972 56.7 81.6 83 68.6
i 1973 50.8 73.1 75 62.0
1
1974 49.7 71.5 75 62.0
1975 41.5 68.3 73 60.3
Table 1-5. Net-reproduction rates 1961-1975.
Tab. 1-4: Nettoreproduktfopsraten 1961 • 1975
Total population German population
Jahr Gesa.tbevolkerung Deutsche Beyolkerun;
•1961 1,H 1,14.
1966 1,19 1,18
1970 0,95 0,94
1971 0,90 0,89
1972 0,81 0,78
1973 0,73 0,69
1974 0,71 0,67
1975 0,68 ｏＬＶｾ
..
geschitzt
Quelle: Schwarz, 1977, 387
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1.2.2 Dynamics of Deaths
Since 1950 the number of deaths increased each year in the
FRG. This development is a result of the existing age structure.
The crude death rate remained relatively constant during that
time, and was between 10,5 in 1950 and 12,2 in the years 1968
and 1969 when influenza epidemics occurred. In 1977 it was 11,5.
Age-specific death rates have always been higher for the male
population than for the female population.
There have been considerable changes in the death-probabi-
lities between 1950 and 1975. This is specially true of the
newborn and the one and two year old infants. Their mortality
could be reduced by approx. 60 % because of more hospital
births and legally established medical routine check-ups of in-
fants and babies. Among women aged 20 to 30, who in previous
years were subject to higher death probability because of child-
bearing, there has also been a 50 % decrease in death probabi-
lity since 1950. Generally speaking, we observe a fall of death
probability in all female age groups; however, the drop being
smaller at higher age. Death probability among men over 60
has increased due to cardio-vascular diseases. An increase in
male life expectancy occurred only for the newly born, the one
and two year old and the men over 80 years (BIB, 1974, p.25).
1.2.3 Migrations across the border of the FRG
In the period 1950 to 1961, the migrations between the GDR
and the FRG played a major role in external migrations. The
migration gain from the GDR including Berlin (East) was almost
3,1 million people. After the closing of the borders between
the Western and Eastern Sectors of Berlin by the GDR government
in August of 1961, the migratory flow to Berlin (West) and from
there on to the Federal Republic was interrupted. Since 1961
usually only those persons who have retired from the active labor
force are permitted to emigrate to the FRG. Therefore, the age
structure of the migrants from the GDR to the FRG has undergone
a basic change. While from 1953 to 1959 the people aged over
65 only constituted 6 % of al migrants, after 1963 their per-
centage was 50.
- 11 -
Figure 1-2. Net migration 1n the FRG
WandlrunqsuberschuB fA der 8undesrepublik Deutschland
Tausend
across nat na1
boundaries
uber die Grenzen des Bundesgebietes
/
Zwischen del ｂｵｾＺＺＢＮＯｉ
desgebiet u.d. Auslan.l l.onI ./_-Jｾ Ｇ Ｚ Ｚ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｚ Ｚ Ｍ ［ ｬ Ｇ Ｍ Ｂ Ｎ Ｚ Ｎ Ｎ Ｎ Ｍ ｟ Ｍ Ｍ Ｍ ｾ Ｚ Ｚ Ｎ Ｎ Ｎ Ｚ Ｎ Ｍ Ｍ Ｍ Ｍ Ｌ ｌ Ｍ Ｍ Ｍ Ｍ Ｇ ｴ Ｂ ］ ｦ ］ ］ ］ Ｍ ］ Ｚ Ｂ Ｚ Ｇ ［ Ｚ Ｚ Ｂ Ｍ ］ ］ ］ ］ Ｎ Ｆ ｊ ［ Ｌ ｣ Ｎ ［ ［ Ｎ ［ Ｎ Ｎ Ｎ Ｎ ［ Ｚ Ｎ Ｎ Ｚ Ｍ Ｎ Ｚ Ｚ ｲ oad
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The strong economic growth in the sixties and the lack of
migrants from the GDR resulted in an increasing demand for labor
force from beyond the borders of the FRG. At first, the gains
through migration vis-a-vis the neighboring Netherlands and
Austria as well as vis-a-vis the Common Market member Italy
rose sharply. The recruitment of labor force occurred in the
second half of the sixties under state control and with state
support (Recruitment contracts). Because of recruitment con-
tracts, in particular those with Yugoslavia and Turkey, the
nationality-structure of foreign migrants was changed conside-
rably. Between 1961 and 1974 the FRG saw a migration gain of
more than 3 million people. With the exception of 1977, when a
phase of economic recession caused a negative balance of immi-
gration, the migratory gains were mostly above 300,000 persons
per year. The discontinuation of recruitment of foreign labor
issued by the Federal Government towards the end of 1973, first
resulted in a strong decrease of foreign immigration in 1974.
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The strong economic recession that began in 1974 had deci-
sive effects on the employment of foreign labor and on immigration
into the FRG. The immigration of some 870,000 foreigners in 1973
fell to about 540,000 in 1974, while at the same time the emi-
gration of foreign nationals rose from 530,000 to 580,000. The
emigration of foreigners continued in 1975, and reached its peak
in the third quarter of 1975. The negative migratory balance
in 1975 reached a total of 200,000. Emigration has continued
throughout 1976, although in a somewhat modified form, the nega-
tive balance adds up to only 72,000 persons (Koch, 1977, p.875).
There has been a remarkable change in the structure of
immigration from abroad as compared to previous years. In the
early phases of guest-worker migration the group of young and
single men was particularly high. Now, due to family-reunifi-
cation, the groups of women, children and adolescents gain in
importance. This may have resulted in a slightly positive migra-
tion balance in 1977. The group of single men constitutes still
the largest group of emigrants.
The gain through migration of 32,000 persons is set off
against a population loss of 122,000. Under the assumption of
constant conditions - the maintenance of migration restrictions
and continuing lows employment rates - the impact of migration"
on population dynamics in the next' years can be expected to be
considerably less than in the early seventies.
1 .2.4 The Age Structure of the Population
The age structure of the FRG's population is a result of
natural change, losses due to the two world wars and migrations.
In 1976 the most noticeable age structure variations occurred in
the 25-29 year olds because of the shortages in births towards
the end of the Second World War, and among the 55-59 year olds.
due to heavy losses of male persons during the ｷ ｡ ｲ ｾ 'Because-
of the World Wars' losses the proportion of the sexes is unequal:
there are 1,100 females to 1,000 men in 1976.
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Abb. 1-3: Altersaufbau und Faeilienstandsgliederung in der Bundesrepubllk Deutschland
(31. 12. 197&)
Figure 1-3. Age struchure and marital status in the FRG (31.12.76)
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The number of births increased stadily from the early
fifties to the mid-sixties, and this is reflected in the 1976
age structure and the higher share of the 10-15 year olds. The
reasons for this rise in births can be traced back to the higher
share of 35-40 year olds in 1974. Since the mid-sixties the
births have been declining, which can be seen by the low pro-
portion of the youngest age groups.
Post-war migrations and the integration of foreign workers
are of great importance for the age structure. Migrants account
for up to 25 % of certain age groups. Without immigration the
young and medium age groups would be far less numerous.
2. Trends in the Regional Population Dynamics
2.1. Regional Units of Analysis
Analysis of the population dynamics in the FRG carried out
on the county level is unsatisfactory both from the point of view of
the demographer and the federal regional and state planner:
important regional trends are suppressed , when regions are
grouped into counties. In spite of this, we carried out the
multiregional population analysis on county level, since com-
prehensive migration data were obtainedable in a comparatively
short time. To prevent the information losses through regional
aggregation, the survey of regional demographic trends presented
here is based on the concept of the so-called model regions
(higher or upper centers with hinterland). We thus obtain 58
regions defined by functional criteria consisting of administra-
tive local units (districts, Kreise) (Kroner, Kessler, 1976,
p.15).
2.2 Trends of Population Dynamics in the Regions
In 1976, the population density of the upper-central hinter-
land regions was between 72,6 (inhab/sq.km) in the area of
Lftneburg, and 1,726.7 (inhab./sq.km) in the area of Essen. The
15
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Essen area belongs to the so-called densely populated areas
(Verdichtungsgebiete), in which the population density is at
least 506,9 (inhab./sq.km). In the rural areas the average
population density was 114,2 (inhab./sq.km). On the county level
the density 9f population ranged from 507 to 154 (inclu-
ding the counties of Bremen and Hamburg) .
2.2.1 Natural Growth
Urban and rural areas are also suitable to serve as cate-
gories Of observation for regional population dynamics. In 1976
the crude birth rate in urban areas was 9,3 per thousand ana
significantly below that of rural areas (10,6 %0). In 1976, as
in the preceding years, the highest birth rates were observed
in the rural areas of north-west Germany (Emden 12,5) and east
Bavaria as well as southern Baden-Wfirttemberg. The lowest
figures were found in the agglomerations of Hamburg and Munich
(8,7), despite the fact that the proportion of women in child-
bearing age was highest in the urban areas. This proves that,
in the FRG, fertility in rural areas is considerably above that
of urban places.
Map 2-2. Fertility rates 1974.
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The general fertility rate ranged from 66,9 in the Emden
area to 40,7 in the Munich area in 1974. A net-reproduction rate
of more than 1,0 was reached in a few regions only in 1974.
These regions, taken together, only have a German population of
2,5 million (Schwarz,1977, p.387).
The crude death rate is about equal in urban and in rural
areas. It markedly depends on the specific regional age structure.
In the rural areas of Schleswig-Holstein and Oberfranken the
crude death rate was especially high in 1976 (14,3), but in
several urban areas such as Hamburg and DUsseldorf such high rates
are also found (13,2). All of these regions have in common a
high proportion of the over 65 age group.
Map 2-3. Net natural growth 1976.
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In 1976 the natural population change was positive only
in eight districts, and the highest natural growth rate was found
in the Emden area (2,1 per thousand). In 1970, 50 districts had
a positive balance of the natural population movements; at that
time the natural growth rate in the Emden area was still 8,2 per
thousand.
The radical decline of births led to a negative balance in
the natural population development in almost all regions within
a relatively short time. The decline is particularly heavy in
the urban areas. If this decrease in births continues, then any
recruiting of people for the urban areas will cause a loss in
population to the rural areas.
2.2.2 Interregional Migration
During the past years, the spatial distribution of popu-
lation was mainly influenced by migration. There were particu-
larly high migration gains in the sixties and the beginning of
the seventies in the large urban areas of Hamburg, Dfisseldorf,
Cologne-Bonn, Rhein-Main, Rhein-Neckar, Stuttgart, and Munich,
while almost all sparsely populated rural areas and industrial
problem regions suffered migration losses. These were highest
in Emsland, the Ruhrgebiet, in the Eifel, in Saarland, Oberfranken,
and east Bavaria. During that time it could be seen that inter-
nal migration was less dependent on economic cycles than inter-
national, and was caused mainly by regional disparities.
The regional distribution of gains and losses through inter-
nal migration remained largely constant during the economic
crisis of 1974/75. The areas of out-migration (rural areas and
industrial problem regions) are still compensated for by attractive
agglomerations having large gains through internal migration.
This attractiveness has, however, slightly shrunk since the sixties.
Only the areas of Bonn and Munich were able to experience excep-
tional gains through migration. In the total view, the concentration
of internal migration gains along the heavily agglomerated axis
of Hamburg-Ruhrgebiet-Rhein-Main District-Stuttgart-Munich was,
in 1974, somewhat weaker than in previous years (Koch, 1977, p.879).
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Map 2-4. Net internal migration 1974/1975 of 18-25 year old population.
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The 18-24 year old and the 25-29 year old age groups
have still a predominant migration flow toward urban areas. In
the age group 18-24 the migration towards university towns plays
an important role, and explains the high migration gains of the
areas of Bonn, ｇ ｾ ｴ ｴ ｩ ｮ ｧ ･ ｮ Ｌ Tfibingen, and Munich. Not all regions
that have universities, do, however, have enough qualified
employment opportunities. Therefore, in some university regions,
such as Berlin, Giessen, Tfibingen, and Freiburg, heavy out-
migration of the 25-29 year olds can be observed. Migration gains
in this age group are found in the above mentioned agglomerations,
but also - and this is a new element as compared to previous years -
in parts of the Ruhrgebiet and in all the areas of north-western
Germany.
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Map 2-5. Net internal migration 1974/1975 of 25-29 year old
population.
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Internal migration of the age groups over 49 remained rela-
tively independent of economic trends in 1974/75. This age group
migrates mostly from urban areas having environmental pollution.
This applies most strongly to Berlin, followed by the Ruhrgebiet
and the area of Stuttgart. Areas of scenic attraction along
the coast, in the Hittelgebirge (Middle Range) and in the Alpen-
vorland therefore have migration gains (Koch, 1976).
The spatial distribution of migration balances stemming from
the internal migration of foreigners shows a peculiarity, inas-
much as all those areas with positive balances also experience
heavy out-migration of foreigners abroad. Presumably many
foreigners in rural areas expect better job opportunities in the
urban areas inspite of the tight labor market situation there.
All people in the labor force, as a matter of fact, hope for
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better working conditions and income in regions with centers of
transregional importance; such as Hamburg-Bremen, Dfisseldorf-
Cologne-Bonn, Frankfort-Wiesbaden-Mainz, Stuttgart, Nuremberg,
and Munich. The attractiveness of Hamburg and Munich reaches
far into their neighboring regions.
[3 - 8,5 bis unter - 1,0
bl - 1,0 bis unter 0,0
ill 0,0 bis unter 1,0
I:;a 1,0 bis unter 2,5
m 2,5 bis unter 5,0
II 5,0 bis unter 10,5
Kartengrundlage: BfLR-Bcreiche 1976, MaBstab 1 : 9 000 000
hergestellt mit EDV·Unterstutzung
Quelle: Koch, 1971
Map 2-6. Net i'nterna1 migration 1974/1975 of population above
49 years.
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On the other hand, a decrease of out-migration from some
weakly structured rural districts can be observed. It is hardly
imaginable that this decrease is caused by an improvement of living
and working conditions there. Rather, we may assume that the
employment opportunities in urban areas for unskilled labor have
deteriorated sufficiently in 1974 and 1975, to deter migration to
these destinations. Possibly unemployment is accepted in the home
districts, at least by older people, where their social contacts and
I
I
i
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some side-employment may bring additional security besides the
employment subsidy.
Out-migration from traditional areas of out-migration and
in-migration into the attractive agglomerations has slowed down
somewhat, it is true; but it would be highly exaggerated to
speak of a reverse in migration trends, as has been observed in
the USA or in Denmark.
2.2.3 Intraregional Migration
When discussingintraregional migration we are immediately
faced with the problems of urban-hinterland migration in the
urban areas. Intraregional migration in rural areas has so far
been completely neglected in migration research and in political
discussions (Koch, 1977, p.884).
The emphasis on urban-hinterland migration can be traced
back to the general decline of population in the agglomerations
since the early seventies. The core cities of the urban areas
are losing inhabitants to the hinterland and to distant areas
(migration into other agglomerations, retirement-migration).
Migration loss cannot be compensated for any more by migration
gains vis-a-vis parts of rural areas. The negative migration
balance of Germans was hidden in some urban areas by migration
gains through foreigners.
Tho peripheral municipalities experienced a large increase
in their population through migration gains as compared with the
｣ ｾ ｮ ｴ ｲ ｡ ｬ city and the core area. Two migration flows thus met in
the suburban area: a direct and an indirect peripheral migration.
It is mostly the migration of qualified employees that originate
in and also have as destinations the suburban areas. Because of
a shortage of building area reserves and the rising prices of land
the urban-hinterland migration tends to expand over greater distances.
These migration processes lead to social segregation in the
urban areas. Households with medium and upper income, moving out,
are replaced only by households with low income, if at all. In
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Table 2-1. City-hinterland migration 1967-1975
Tab. 2-1:
Stadt·Umland-Wanderungl-) ausgewahlter Stiidte 1967-1975
Net migration
Wanderungssaldo (absolut) (anolute)
1967 1968 1969 1970 1971 1972 1973 1974 1975
Frankfurt-Qffenbach
-11264 - 9952 -10817 -11534
- 14838 -13760 - 12901 8792
- 7923Hamburg
-12023 - 11 959 -12656
- 12787 -16468 -16187 -15928
- 11907
- 8634Miinchen 4385 - 3639 - 4872 -10398 -13803 -17 987 -17060 9261 4653Koln 4715 - 5045 5263 6483 6501 7134 8051 1055 3332
Emden + 142 46 87 51 + 313 - + 137 + 38 145Schweinfurt + 59 35 234 223 177 315 + 174 192
Wanderungssaldo auf 1 000 Einwohner
-14,7 -19.1 -17,5
7.1 - 92 - 92
7,9 Ｍ Ｑ Ｐ ｾ -13,4
Ｗ ｾ 7,7 Ｘ ｾ
Net migration per
1000 population
-16,5 -11,4
- 9,1 6,9
-12,8 7,0
9,7 8,5
Frankfurt -Offenbach
-14,4 -12,8
Hamburg
- 6,6 - 6,6
Miinchen
- 3,5 - 2.8
Koln
- 5,5 - 5,9
Emden + 3,0
- 1,0
Scllwelnfurt + 1.0 - 0,6
-13,8
- 7.0
- 3,7
- 6,1
- 1,8
- 3,9
- 1,0
- 3,8
+ 6,3
3,1
+ 2,6
5,5
... 0,7
... 3.1
-10,5
5,0
3,5
3,3
2,7
3,4
1-) Umland: Kreise im gleichen 8fLR-8ereich
Ausnahmen: Munchen - Oberbayern
K61n - Erftkreis und Rheinisch·Bergischer Kreis
Quelle: Koch, 1977
most cases the process of urban-hinterland migration is associated
with a large share of older people of the German population in
the core town, and an increase of children in the hinterland.
2.2.4 Regional Age Structure
Persons in active ages are overrepresented in urban areas;
younger and older age groups, again, are overrepresented in peri-
pheral rural areas. Thus, in the agglomeration of Munich there
were only 46 persons not in the labor force to 100 persons in the
labor force in 1974. In the rural area of Emden, this proportion
is 61 to 100. Regional peculiarities can be found in those areas
where persons of one predominant age group (refugees) settled
after the Second World War. This explains, for instance, the high
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Map 2-7. Dependency ratios 1974.
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proportions of the over 64 year old in Schleswig-Holstein and in
eastern Niedersachsen. In areas with high birth rates, the age
group of the under 15 year olds is significantly larger, while
in areas that have seen migration losses of labor force age groups,
and simultanous migration gains of retired people, we find a
high proportion of old people (Koch, 1976, p.4.07).
The population's age structure also varies within the regions.
This is particularly noticeable within the urban areas. In the
centers of these agglomerations young and single persons as well
as old people are over-representated, while many moreyoung couples
with children live in the peripheral zones.
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2.3 Population Dynamics in the Counties
The year 1974 is taken as the basis year for describing the
trends in population development in the counties and for our
multiregional population analysis. The trends described above
are reflected in the population development of the individual
counties, depending on how strongly each type of ｲ ･ ｾ ｩ ｯ ｮ is repre-
sented in the counties. E.g., the counties of Hamburg and Bremen
are cities just like Munich and Frankfort, and their problems,
resulting from population dynamics, are therefore very similar.
This must be taken into account when comparing the ｾ ｲ ｢ ｡ ｮ counties
and the other eight counties which are composed of zones of
varying structures.
Counties with regions having high birth frequency, in 1974
also registered high crude birth rates. In Baden-Wftrttemberg,
for instance, the high birth rate was reached because of a large
proportion of foreign births (24 %).
There is only a slight variation in age-specific fertility
rates among counties. A low fertility level and advanced average
age of the mother at birth is typical for the urban counties. As
age-specific fertility rates vary only slightly, the age structure
plays an essential role in the spatial variation of birth figures.
As the crude death rate is similar in all counties except
the urban counties (around 12 per thousand), natural population
growth is effected mainly by differing birth rates. with the
exception of Baden-Wftrttemberg all counties experienced an excess
of deaths, the loss being greatest in Saarland.
The emigration of foreigners associated with the recession
that started in 1977 had considerable regional differences. The
migration loss in absolute and relative terms was highest in Baden-
Wftrtternberg, because Baden-Wftrtternberg, after Nordrhein-Westphalia
had the second highest share of foreigners (22 %). As opposed to
Baden-Wftrttemberg, Nordrhein-Westphalia experienced a migration
gain in 1974. The explanation for this may be sectoral differences
in the recession impact.
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Abbildun9 2 .1: Figure 2-1. Age-specific fertility rates 1974
in the FRG and in some counties.
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Abbi lclung 2 - 2 Figure 2-2. Age-specific ｭ ｯ ｾ ｴ ｡ ｬ ｩ ｴ ｹ rates in FRG.
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Table 2-2. Net inter-county migration in 1000 (1974).
Tab. 2-2: Salden aus den Wanderungen zwischen Teilrau.en des Bundesgebietes 1974 in 1000
Origin
Zielgubiet (Destination)Herkunftsgebiet Nord Mitte Siid
North Central South
Nord North X .6 .2
Mitte Central .6 X .14
Siid South
-2 .1,. X
Insgesad Total .4 .20 .16
One of the dominant characteristics of internal migra-
tion between counties after 1961, was a clear migration flow
from Niedersachsen to Hessen, Baden-Wfirttemberg, and Bavaria.
If the counties are combined into three groups (north, central,
south), then the southern counties, Baden-Wfirttemberg and
Bavaria gain continuously in population through migration from
the northern and central counties. The northern counties also
showed a positive migration balance in 1974. The central
counties experience migration losses. Between 1970 and 1974,
Nordrhein-Westphalia lost some 81,000 persons through migra-
tion to other counties. The largest gains occurred in Bavaria
(100,000 people between 1970 and 1974).
Regional out-migration rates vary predominantly in the
age groups between 15 and 30 years. There is hardly any pro-
pensity to migrate during these age groups among those living
in the urban counties, where a full variety of educational and
training opportunities is offered. The propensity to migrate
is much greater in counties with a large share of structurally
weak regions; a large portion of the young migrate to another
county when looking for qualified training or job opportunities.
The high out-migration rates (internal migration) observed in
Baden-Wfirttemberg, which has an overall positive migratory
balance, point to relatively high fluctuations.
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Abbildung 2· 3:
ｗｩｾ｣･ｲｵｮｧｳｲ｡ｴＬｮ 197' in der Bundesrepublik Deutschland und iusgewahlten Bundeslandern
Figure 2-3. Migration rates 1974 in FRG and in some counties.
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Abbildung 2 • , Figure 2-4. Age structure 1974 of FRG and in Some counties.
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Intercounty variation in the age structure of the popula-
tion is small, although the more industrialized counties have
a larger proportion of population in active age groups , as
compared to counties with mostly rural areas. In Baden-Wllrttemberg
and in Nordrhein-Westphalia the active population is comple-
mented by foreigners. Urban counties are characterized by a
high share of population over 65 years of age.
3. Multiregional Population Analysis
3.1 Preparation of the data
The preparation of the data on ｰ ｯ ｰ ｾ ｬ ｡ ｴ ｩ ｯ ｮ and natural
change caused no major problems, since previously prepared com-
puter data could be used.
The basic population was taken from the population census
of Dec. 31, 1974, and was divided into 5 year age groups. For
each county, the age stratification was available only up to
the 65 year. The 65 year and over age group in the individual
counties was disaggregated into 5 year age groups (65-69, 70-74,
75-79, 80-84, 85+), in accordance with the age structure of the
national population.
The number of life births by age of mother was also taken
from the population census of 1974. Because of errors in the
crude data the values for Niedersachsen county had to be estimated.
No figures for deaths by age groups were available on com-
puter data for the single counties or the Federal Republic.
Therefore, this variable was estimated by means of average age-
specific death rates for the years 1970/71. These age-specific
death rates were not available by county. Hence the number of
deaths in the counties varied only on the basis of the differing
age composition (as a consequence, the life expectancy at birth
is identical for all counties, up to rounding errors).
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The tables of migration flows produced by the Statistical
County Offices on district level were used as basic material
for the migration interaction between the counties.' They were
aggregated by sex on the county level. The age groups of the
basic material did not meet the requirements of the multi regional
population analysis model. The number of migrants, by S-year
age groups were obtained by aggregating the number of migrants
by single year of age. The aggregation was based on the year
of birth.
The input data for the multiregional population analysis
were examined by means of "population characteristics" made
available by IIASA, and compared to publications of the public
statistical records. The only deviations worth mentioning
occurred in the total death figures, which on the basis of age-
specific death rates of 1970/71 exceeded the observed number by
about 10,000. The difference in births was only 0,2 % and most
likely caused by an error in the estimation of Niedersachsen
county.
3.2. Multiregional Life Table
Life tables are the oldest models in demographic analysis.
They answer the questions: how would the present mortality
affect the survival behavior of a hypothetical cohort? Or,
expressed differently: how would a hypothetical generation
diminish if it was subject to the actual age-specific mortality.
Such life tables, obtained on the basis of the mortality of a
given period, predict the survival patterns and average life-
expectancy of one individual, using actual current mortality
and presuming it to remain constant in the future.
The model of 'multiregional life tables', in addition,
includes the demographic phenomenon of migration. Besides
observed mortality patterns, migration patterns are applied to
a cohort of people, and the question is raised: how would a
hypothetical generation of a given region diminish, due to
mortality and out-migration, assuming it were subject to actual
age-specific mortality and out-migration probabilities (Willekens
and Rogers, 1976).
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The model of conventional life tables is thus complemented
by migration and gives a "model of multi regional life tables"
offering detailed and more realistic information. "Multiregional
life tables" provide an excellent tool for comparing mortality
and migration patterns of various populations.
The following applications are of particular interest:
a) life expectancy;
b) survival probability;
c) number of persons remaining in anyone region at a specific
age.
These three forms of application will be dealt with in detail
using the results of IIASA's modeling and data processing.
The point of departure for the construction of multiregional
life tables are age-specific death and out-migration probabilities.
ｾ ｴ must be noted, however, that due to the basic data given,
regional variations in death probabilities between the counties can
be explained only by different age structures in the counties.
Thus there are only slight regional differences in mortality, e.g.
the figures for the 20-24 year old age group ranges from 0,00548
(Berlin) to 0,00566 (Schleswig-Holstein), a difference of only
0,0002.
On the other hand, the figures for migration probabilities
for the 20-24 year old age group range from 0,51 (Bremen) to
0,15 (Bavaria), i.e., the probability of a 20-24 year old from
Bremen migrating to another county is three times as high as
the probability of a 20-24 year old from Bavaria migrating.
These differences can be attributed primarily to the varying
size and structure in the counties. There are about 725,000
inhabitants in Bremen, and about 10,850,000 in Bavaria. The
opportunity for training and jobs for a 20-24 year old is much
larger in Bavaria than in Bremen, which explains why the necessity
of a 20-24 year old living in Bavaria for migrating to another
county is much lower than for a 20-24 year old living in the
urban county of Bremen.
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A comprehensive index of the life path of a birth-cohort
(0-1 year old) is given by the life expectancy Table 3.1. The
last column of Table 3.1 gives the total life expectancy of a
person, born in a specific county. Because of the basic data the
figures of the counties do not vary, as mentioned before. There-
fore, only the values of the other columns are of interest.
First, we may ask how many years out of a lifetime are spent
in the individual county of birth. Someone born in Bremen, for
instance, is likely to spend only 19 years of his 72 year life-
time in Bremen, while someone born in Bavaria, is likely to spend
some two thirds or 50 years of his lifetime there. A person
born in Bremen will most probably spend 23 years of his remaining
lifetime (51 years) in Niedersachsen, but only 4 years in Bavaria.
Someone born in Bavaria, on the other hand, is expected to spend
22 years of his lifetime outside Bavaria, 7 of those years in
Baden-Wllrttemberg, and a low of 0.2 years in Bremen.
Not only the life expectancy at birth, but also the life
expectancy at each age is of great informative value. This is
shown for 20-24 year olds (see Table 3.2). Members of this age
group generally have an average life expectancy of 54 years. A
person, born in Nordrhein-Westphalia (NRW) and living at age 20,
will probably spend 33 years out of these 54 years in NRW, 5
years in Niedersachsen, 4 years in Bavaria, etc. A person, born
in Niedersachsen will, however, spend only 24 years in Nieder-
sachsen, but 20 years in NRW, 4 years in Bavaria etc.
Another life table statistic that is of interest is the
survivorship proportion. Survivorship proportions denote the
proportion of the life table population in age group x to x+4
in a given region (i) that will survive and be in another region
(j) 5 years later. There are considerable variations between
counties. The proportion of 20-24 year old people living in
Hamburg that will survive is 0.99485. About 63.06 % will still
be in Hamburg at that time, and 3.79 % will be in NRW (Table 3.3).
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Table 3.1
Tabelle 3-1 Expecbtion of life at birth by region of residence and regioA of birth; Both sexes
Region of Residence Years
Region of birth 1 2 3 4 5 £I 7 8 9 10 11 Total
1 Schl.-Holstein 33.1 &.2 9.0 0.9 8.& 2.9 ＱＮｾ 3.9 4.2 0.3 1.4 71.9
2 Haillburg 13.1 23.9 12.3 1.0 8.1 3.0 1.3 3.7 4.2 0.2 1.3 72.0
3 Hi edersachsen 3.2 2.2 40.2 1.7 10.8 3.2 1.4 3.7 3.8 0.2 1.4 71.9
4 Brellen 3.8 2.1 22.& 19.5 9.7 3.3 1.4 3.9 4.0 0.2 1.4 71.9
5 NRW 1.5 0.8 5.0 0.4 49.7 3.2 2.3 3.8 3.9 0.3 1.0 72.0
&Hessen 1.3 0.8 4.0 0.4 8.8 38.5 3.& 0.5 &.& 0.5 1.1 71.9
7 Rltei nl.-Pfa1z 1.1 0.& 3.1 0.3 11.5 6.9 32.5 7.8 5.4 1.8 0.9 71.9
6 Baden-lliirtt. 1.1 0.& 2.8 0.3 6.2 4.0 2.7 44.0 . 8.8 0.5 1.0 72.0
9 Bayern 0.9 0.5 2.3 0.2 5.2 3.2 1.5 7.0 50.0 0.3 0.9 72.0
10 Saarland 1.1 0.5 2.4 0.2 7.9 4.& 7.8 7.3 5.0 34.4 0.9 71.9
11 Berlin (West) 2.8 1.4 7.5 0.& 9.8 4.3 1.9 5.8 7.2 0.4 30.2 72.0
Table 3.2
Tabe11 e 3-2 ｅｸｰｾ｣ｩ｡ｴｩｯｮ of Hfe, age 20· by region of residence and region of birth; Both sexes
Region of Residence Years
Region of birth 1 2 3 4 5 £I 7 8 9 10 11 Total
1 Schl.-Holstein 17.2 5.4 8.5 0.8 8.3 2.8 1.4 3.8 4.1 0.3 1.3 53.9
2 Hallburg 10.7 10.5 10.8 0.9 7.8 2.9 1.2 3.& 4.1 0.2 1.3 53.9
3· N1edersachsen 3.1 2.0 23.6 1.5 10.3 3.1 1.4 3.& 3.8 0.2 1.3 53.9
4 Bruen 3.& 2.0 18.7 &.5 9.4 3.2 1.4 3.8 3.9 0.2 1.3 53.9
5 NRW 1.4 O.B 4.7 0.4 32.& 3.1 2.2 3.7 3.8 0.3 0.9 53.9
£I Hessen 1.3 0.7 3.8 0.4 8.4 22.2 3.3 &.1 &.3 0.5 1.0 53.9
7 Rheinl.-Pfalz 1.1 0.6 3.0 0.3 10.9 &.4 1&.5 7.4 5.2 1.6 0.9 53.9
8 &den-\lurU. 1.0 0.& 2.7 0.3 6.0 3.8 2.6 27.1 8.4 0.5 0.9 53.9
9 Bayern 0.9 0.5 2.3 0.2 5.1 3.1 1.'. &.6 32.7 0.3 0.8 53.9
10 Saarland 1.1 0.5 2.4 0.2 7.7 4.4 7.0 7.0 4.9 17.8 0.8 53.9
11 Berl i n (West) 2.5 1.4 6.8 0.6 9.2 4.0 1.8 5.4 6.7 0.4 15.2 54.0
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The survivorship proportion of a 20-24 year old in NRW is
the same as in Hamburg, namely, 0.99486. The proportion that
remains in NRW is, however, 0.86099, ｩ Ｎ ･ ｾ 86 % of all people
living in NRW and 20-24 year old will still be there 5 years
later. The proportion of 20-24 year old people residing in NRW
that will move to Hamburg is only 0.00503 (Table 3.4).
The application of life table statistics can be illustrated
in the following example: in educational planning the question
may arise concerning the number of babies born that will become
available for school enrollment in six years. This is answered
by the expected number of persons reaching a specific age x.
Thus, only 75,254 persons out of 100,000 born in Hamburg will
reach age 5 in Hamburg (Table 3.5). In contrast, 92,000 out of
100,000 born in NRW will reach the age of 5 in NRW (Table 3.6).
1,774 out of 100,000 born in Hamburg will reach the 5-9 age group in
NRW, but only 132 out of 100,000 born in NRW will reach the age
of 5 and over in Hamburg.
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ＳＮｾＮ Multiregional Population Projection
Multiregional population projections are a central issue in
the lIASA project. The results of these projections illustrate
ｾ ｯ ｮ ｧ Ｍ ｴ ･ ｲ ｭ effects of present demographic factors such as fertility,
mortality, and mobility on regional population dynamics. To
evaluate the long-term effects, multiregional population projections
｡ ｲ ｾ ｣ ｡ ｲ ｲ ｩ ･ ､ out under the assumptions of constant regional age-
specific fertility and mortality conditions as well as age-specific
migration rates. Although this assumptions may be unrealistic,
ｴ ｨ ｾ results of such status-quo prognoses present important infor-
mation, pointing to regional demographic problems that may evolve,
should no changes occur in present demographic factors of
influence.
We shall briefly discuss some interesting results of these
projections. The comparison between 1974 and 1999 (Table
3.7 and 3.8) is of the upmost interest. According to our study,
the state population will decrease by 4 million by 1999, i.e.
more than 6.5 %. The highest decline is to be expected for the
urban counties of Hamburg (-21.3 %), Bremen (-15,6 %), and
Be+lin (125,4 %) as well as for the counties of Rheinland-Pfalz
(-11 %) and Saarland (-22,5 %). The remarkable population
decline of the urban counties is mainly due to the current pheno-
menon of urban-hinterland migration, which in other counties is
completely "absorbed", i.e. is intra-regional migration.
The least population decline will occur in the southern
German counties of ｂ ｡ ､ ･ ｮ Ｍ ｗ ｾ ｲ ｴ ｴ ･ ｭ ｢ ･ ｲ ｧ ｾ Ｒ Ｌ Ｑ %) and Bavaria (-2,4 %).
These developments, in the long run, bring about a considerable
$patial redistribution of the population in the FRG territory.
ｔ ｨ ｾ ｳ Ｌ in 1974, some 32,4 % of the total population live in the
southern German counties of ｂ ｡ ､ ･ ｮ Ｍ ｗ ｾ ｲ ｴ ｴ ･ ｲ ｮ ｢ ･ ｲ ｧ and Bavaria. In
1999, if conditions remain the same, it will be 34 %. The counties
of Schleswig-Holstein, Niedersachsen, and Hessen will also have
nigher shares of the total population as compared to 1974.
POPULATION PROJECTION
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In 1974, four out of the 11 counties still had a positive
population growth rate (Schleswig-Holstein, Niedersachsen,
Baden-W6rttemberg, and Bavaria). For 1999 a negative growth
rate is expected for all counties. The highest population fall,
in terms of growth rate, is expected for the urban counties of
Hamburg and Bremen, as well as for Berlin, and the Saarland
Gounty.
Also of interest are the effects of population development
9n the future age structure. With the exception of Berlin we
qbserve a very high share of old population in all the counties.
In 1999 the mean age of the population will be about 4 years
above that of 1974. In NRW it will rise from 36.6 years in 1974
to 40.9 years in 1999. Only Berlin will experience a decrease
in the average age of its population, from age 42 to 41.6 in
Ｑ Ｙ Ｙ ｾ ｭ ｡ ｩ ｮ ｬ ｹ due to inmigration of young people and heavy overall
out-migration of older people.
Ｓ Ｎ ｾ Ｎ Fertility and Migration Analysis
The analysis of fertility and migration in the federal
c9unties is based on two indicators: the net-reproduction rate
(NRR) and the net-migration rate (NMR). Both indicators can be
calculated by using the model of mUltiregional life tables.
The net-reproduction rate measures the average number of
daughters born to a new-born girl within her reproductive period,
assuming that the age-specific rates of fertility and mortality
ｲ ｾ ｭ ｡ ｩ ｮ constant for a sufficiently long time. Under this assump-
ｴ ｾ ｯ ｮ a NRR greater than 1 means a growing population, NRR = 1,
a static or stationary population, and a NRR of less than 1 a
declining population.
The net-reproduction rate calculated on the basis of multi-
ｾ ･ ｧ ｩ ｯ ｮ ｡ ｬ life table considers, in addition to fertility and morta-
lity, the impact of migration on the reproductive capacity of a
population. Thus we are able to gain regionally differentiated
and deeper insights into the population's reproductive capacity.
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The last line in the NRR-matrix illustrates the net-repro-
auction rates of the babies born in the counties (Table 3.9).
In 1974, all counties had values below 1. These values reflect
the present fertility of the FRG, and point to the fact that in
ｾ ｨ ･ long run there will a population decrease in all counties.
Net-reproduction rates are still relatively high in the predo-
minantly rural counties, such as Niedersachsen, Rheinland-Pfalz,
Bavaria, and Baden-Wllrttemberg, which have a high share of foreigners
with a high fertility rate. The column elements of the NRR-
ｭ ｡ ｾ ｲ ｩ ｸ illustrate the regional distribution of the reproductive
capacity of those born in a specific county. Table 3.10 gives
an insight into the regional distribution of that reproduction
capacity. It illustrates that, of the average of 0.67 children
09rn to a birth cohort of Hamburg, only 29 % will be born in
Hamburg, 21,5 % will be born in Schleswig-Holstein, 20,5 % in
Niedersachsen, and the remaining births will be spread evenly
over the remaining counties. A birth cohort of Bremen "exports",
so to say, almost 40 % of its reproductive force to Niedersachsen,
while only some 25 % remains for Bremen itself. However, almost
74 % of the offspring of Bavaria-born parents will be born in
ｂ ｾ ｶ ｡ ｲ ｩ ｡ Ｎ For NRW, the percentage is 72 %.
Similar to the net reproduction rates, one may calculate the
net-migra-production rates (NMR). The elements of the NMR matrix
illustrate how many migrations between regions a person, born in
a specific region is expected to undertake. It should be stressed
once more, that, as in the calculation of NRR, the impact of
regional mortality patterns is considered in computing NMR.
Table 3.11 shows that persons born in the two urban counties
of Hamburg and Bremen, are by far the most mobile. During their
ｬ ｩ ｦ ｾ ｴ ｩ ｭ ･ they will undertake on the average almost two migrations
between counties. It must be noted, however, that some persons
do not migrate at all and others migrate three times or more.
Tpe lowest mobility (0.87 and 0.80) is to be found in the two
largest counties, NRW and Bavaria. This again demonstrates that
in the larger counties, such as NRW and Bqvaria, the chances of
finding a satisfactory living place in one's own region of birth
are very high, making out-migration into another county unnecessary.
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Table 3.10, Table 3.11 illustrate the regional distribution
of mobility. As is to be expected, most migrations occur out
of the counties of birth. Thus, some 63 % of the persons born
in Baden-Wftrttemberg who undertake migration, will migrate out
of Baden-Wftrttemberg. It is only 53.8 % in the urban county of
Bremen, however. But 22 % of all persons born in Bremen, who
are likely to migrate, will migrate out of Niedersachsen. On
the other hand, only 6 % of the potential migrants born in Nieder-
sachsen will migrate out of Bremen.
Within the frameworkof demographic analysis, the NRR matrix
and NMR matrix are certainly of great importance, because they
offer deep insights into the complex interdependence of regional
fertility, mortality and migration patterns. On the other hand,
their degree of complexity is so high that a generally plausible
interpretation is therefore so difficult that the general appli-
cability for planning purposes of these matrices has been
questioned. Their calculation/moreover, requires many and de-
tailed data, and therefore, their use in practice is restricted.
Finally, we would like to mention again that we are dealing here
with models whose results depend on the respective model premises.
4. Alternative Approaches for Regional Population Analysis and
Projection, and their Application in Regional Planning
4.1. Analysis and Projection of Population Dynamics with a
Markov Model
So far planning practice has used conventional migration
indicators such as net migration, volume, and efficiency. These
measures, however, do not take multiregional interdependence and
time dynamics into account. Research at the BFLR has therefore,
for some time, been oriented towards elaborating an improved
measurement of the dynamics of migration in its space and time
bimension.
The Harkovrnodel has proved useful for the analy5is and pro-
dection of the spatial-temporal dynamics of interregional migration.
I
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In the Markov model it is assumed that migration processes all
have a Markovian property: the future developments of the
process can be derived from knowing its current state.
The analysis and projection of population development based
on the Markov model do not consider regional fertilit¥ and mor-
ｴ ｾ ｬ ｩ ｴ ｹ patterns. Only migrations affect regional population dis-
tribution. In addition, it is assumed that the basic migration
patterns do not change over time. The following indicators are
derived from the Markov model:
a) ａ ｟ ｶ ･ ｲ ｡ ｾ ･ Ｚ Ｍ .ＮＹＮＮＬＺＡｾ｡ＮＮＡＺＮｩＮ＼＿ＮｅＮＮ .. ＹＮｩＮＮＮｾＮＲＮｙＮＺ provides information on the
duration of the time span a random person will remain in a
region before migrating.
b) Mean return time: expresses the average number of intervals,
resp. time periods a random individual needs to return to
a region after having left it.
c) Mean first passing time: the average number of time
periods an individual needs to first reach a region A
when coming from region B.
d) Equilibrium distribution: expresses the ultimate regional
population distribution, under the assumption that no
changes in the current patterns of migration occur.
Some results are presented here.
The average duration of stay shows that people of ages 18 to
30 are by far more mobile than older people. Moreover, it can be
shown that duration of residence tends to be longer in more densely
populated areas than in less densely populated ones. An average
person in age group 18 - 30 will migrate out of a rural region
ｾ ｦ ｴ ･ ｲ 14 ｹ ･ ｡ ｲ ｾ but out of a densely populated area only after 32
years (Table 4.1).
The mean return time shows the bond of a population to its
region. It can be noted that return migration is more likely in
a more densely populated than a sparsely populated area. Young
people who migrate from rural areas have the least likelihood of
returning there. Migrants from densely populated regions are 6
ｴｩｾ･ｳ as fast in returning to urban areas than migrants from rural
regions to their origins (Table 4.1).
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The mean firsu passage time may be used to illustrate that
a person chosen at random between the age of 18 and 30 living in
a densely populated area will migrate into a rural region after
138 years only. A person of the same age group living in a rural
region, however, will migrate to a densely populated area after
26 years. Basically, it is shown that persons in tpe 18-30 age
groups tend to migrate much sooner from a sparsely populated
region into a densely populated one than vice versa (Table 4.2)
Out-migration of persons in the 18-30 age group from rural
areas into agglomerations will be expected to grow in the long
run. Regions such as Hamburg, ｋ ｾ ｬ ｮ Ｏ ｂ ｯ ｮ ｮ Ｌ Frankfurt, Stuttgart
and Munich will thus experience high migration gains (Map Ｔ ｾ Ｑ Ｉ Ｎ
The portion of that age group living in densely populated areas
will, in the long run, increase by 3.4 %; i.e. some 55 % of that
age group will be living in densely populated areas.
In contrast, there will be more people of over 50 years of
- ---- ｾ
age migration into rural areas from densely populated ones. Regions
in southern Germany, such as the Schwarzwald, Bayerischer Wald
and Alpenvorland in particular are gaining older people through
migration. (Map 4-2). In the long run, this age group·s share of
the total FRG population will increase by 4.6 %; and some 16 %
of this age group will be living in rural areas (Table 4-3).
The concept of the Markovian model constitutes a renunciation
of descriptive approaches. Calculation of indicators based on
probability theory will result in improved, more comprehensive
and, above all, more plausibe possibilities of defining inter-
regional migration. Statistics such as the average duration of
stay, mean return time, mean first passage time and equilibrium
distribution, have some great advantages over conventional indices,
such as net migration and efficiency. With these indices it is
possible to regard the whole network of migration flows, and,
at the same time, to study the time aspect of interregional migra-
tion. This second aspect makes such indices interesting for the
impact analysis of regional policy measures conceived in order to
influence interregional migration.
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labelle 4-1 Table 4-1. Mean duration of stay and mean return time
, (Markov model).
Mittlere Verweilzeiten (V) und littlere Erstrekurrenzzeiten (KRT)
Strukturelle Gebietskategcrien
Regional categories
18-30
18 bis unter 30 Jahre
V tlRT
50+years
50 ｊ｡ｾｲ･ und ilter
V tlRI
Stark verdichtete Regionen ＳＲＬｾ
Regionen lit Verdichtungsansatzen 16,3
Regfonen lit Zentrul uber 100 000 EW. 16,0
landliche Regionen 13,8
Ｍｨｩｧｾｬｹ urbanized areas
-moderately urban. areas
-regions with centers above 100,000 inhab.
-rural areas
1,8
6,5
4,9
10,8
180,2
145,7
153,0
154,4
2,5
5,7
3,8
6,2
labelle 4-2 Table 4-2. Mean first passage time of population of age 18 to 30.
(Markov movel).
Mfttlere Erstdurchlaufzeiten der Einwohner il Alter von 18 bis unter 30 Jahren
ｾｾ to highly urb. areas mode.urb. centers above rural areasnach stark verdichtete Regionen .it ｾ ｾ Ｙ ｾ ｑ ｾ ｾ ｩ ｴ Uindl1che
-
from ............... ｾ ｾ Regionen Verdi chtungs- ZentruDi uber Reginnen
-
von ..........- ansatzen 100 000 EW.
..
-.
Stark verdichtete Regionen 1,8 90,5 64,2 138,2
Regionen mit ｖ･ｲ､ｩ｣ｨｴｵｮｾｳ｡ｮｳ｡ｴｺ･ｮ 27,2 6,5 60,2 136,9
same ｾ ･ ｧ ｩ ｯ ｮ ･ ａ lit Zentrul uber 100 000 EW 26,4 85,5 4,9 131,8
ｾ｡ｾ､ｬｩ｣ｨ･ Regionen 25,9 89,S 57,7 10,8
ｔＸ｢ｾｬ･ ｾＳ Table 4-3. Propulation projection and ｰ ｯ ｾ ｵ ｬ ｡ ｴ ｩ ｯ ｮ distribution
(Markov model).
ｂ ･ ｶ ｾ ｬ ｫ ｾ ｲ ｵ ｮ ｧ ｳ ｳ ･ ｧ ｲ ･ ｧ ｡ ｴ ｩ ｯ ｮ
ｾ ｴ ｲ ｵ ｫ ｴ ｵ ｲ ･ ｬ ｬ ･ ｇ ･ ｢ ｩ ｾ ｴ ｳ ｫ ｡ ｴ ･ ｧ ｯ ｲ ｩ ･ ｮ
ｒ ｾ ｧ ｩ ｯ ｮ ｡ ｬ categories
Impact of selective migration on,lregional popu-
lation distribution.
Auswirkungen selektiver Wanderuagen auf die regionale Verteilung
18-30 years der Einl/ohner 50+ years
von 18 bis unter 30 Jahren von 50 und lehr Jahren
1975 1990 steady state 1975 1990 steady state
Stark verdichtcte Regionen 51,S 53,7 54,9 51,9 50,S 40,8
Reglonen mit Verdichtungsansatzen 15,9 15,6 15,5 16,2 16,4 17,3
same Regionen lit Zentrul uber 100 000 EW. 21,8 20,9 20,4 20,7 21,S 26,2
landliche Regionen 10,8 9,7 9,2 11,1 11,7 15,8
Bunqesgebiet 100,0 100,0 100,0 100,0 100,0 100,0
Karte ｾＮＱ
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Map 4-1. Expected long term net migration of 18-30
year old population.
langfrl.tlg zu erwartend.r
Wanderung•• oldo der Etnwohne,.
von 18 bl. unt.r 30 Jahren
§ -'of.2 - -8.0
ｾ -8.0- -5.0
ｾ -5.0 - 0.0
lIlIIJ) 0.0- 3.9
II 3.9- 13.0
8 13 16 II
Klo••enhOuftgk.lten
ZOO Ie.
Karte ｾﾷＲ Map 4-2. Expected lQng term· net migration of
populat1OD older than 50 years of age
langrrl U tg'zu erwor!'enae'"
Wanderungualdo de,. Elnwohne,.
von 50 und Mehr Jahren
pro t 000 dlu.r Alt.,..gruppe
§ -7.3--1.4
ｾ -1.4 - 0.0
ｾ 0.0 - 2.6
III 2. IS - :S.t
III :s.t - 8.7
1 5 31 6 8
Kla•••nh8u'lgk.tt.n
200 ""
BflR-Bsr.lch. I. I • 1975
- 50 -
Moreover, indicators based on probability theory offer a real
possibility for the derivation of hypotheses and the explanation
of individual behavior. This is important, since only the know-
ledge of the reasons for individual migration decisions will offer
ｰ ｾ ｡ ｵ ｳ ｩ ｢ ･ explanations for migration flows.
It should not be ignored, however, that a number of concrete
problems stand in the way of the broad practical application of
either the Markovian or the multiregional demographic model of
analysis and projection developed at IIASA -- besides an initial
､ ｩ ｳ ｴ ｾ ｵ ｳ ｴ of new approaches. The main problem is to find sufficiently
ｲ ･ ｡ ｾ ｾ ｳ ｴ ｩ ｣ assumptions. These models, moreover, often require data
that ｾ ｾ ｾ Ｎ not always avai13 ble, especially_oE a regional ｬ ･ ｶ ｾ ｬ Ｎ
This should be no obstacle, however, to utilize and to elaborate
on these models.
4.2. Models of Regional Population Forecast,
4.2.1. Labor-Market Oriented Migration Forecasts
There is a certain tradition of carrying out population pro-
ｪ ･ ｣ ｴ ｾ ｯ ｮ ｳ for regional and county planning in the FRG. The first
regional forecast was published in the Regional Planning Report
of 1968. The method used for these regional forecasts, and also
for the status-quo prognosis of the Federal Program of Regional
Planning has been revised only slightly over the years. It con-
tains some serious weaknesses with regard to migration. For in-
stance, it assumes that migration is affected by economic factors
only. Demand and supply of labor force are projected separately
on a regional basis, and compared at a particular point in time.
It is assumed that surplus and deficits of labor force are made
up for by migration. Family members of the migrating labor force
are added as a lump sum. The final net migration flow thus obtained
is added to the natural population figures estimated for the final
point of time in the forecast.
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The assumption that regional labor supply and demand are
always adjusted through migration, and the fact that the contri-
bution of migrants to natural demographic change is not taken
into account, are important weaknesses. Therefore, nothing
- - -_ ... -
can be ｳ ｡ ｩ ､ ｾ ｢ ｯ ｵ ｴ the population's age structure at the end of the
forecast periodl In this model,migration is almost solely
ｾ ｣ ｯ ｮ ｯ ｭ ｩ ｣ ｡ ｬ ｬ ｹ determined. The volume of accompanying population
is not broken up by region (50 % of the total net migration) .
M,igrations that are not economically induced such as educational
and retirement migration, are included in that "accompanying"
population, although their migration resulted from different
decision patterns. Finally, all statements are fixed onto one
specific date, e.g., the final year of forecast, 1985. This
means that no statement about population dynamics can be made
for the period between the beginning and the end of the projection.
ｆ ｩ ｧ ｾ ｲ ･ 4-1. Labor-market oriented migration model (labor-market balance model).
Abb. 4-1: Arbe1t,aarktorientertes Wanderungslodell (Arbeittaarktbilanzansatz)
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Figure 4-2. Migration module of labor-market balance model.
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In the Regional Planning Forecast 1990, the most recent
comprehensive regional prognosis of the FRG, these weaknesses
were largely overcome. The forecast still uses the labor-market
balance and confronts job situation and labor-market supply on
a regional level. This labor-market balance is interpreted as
the active population's migration balance. The accompanying
population is obtained by means of empirically derived propor-
tionality measures, and the migration of the over 64 years old
ｩ ｾ obtained by external estimate. In- and out-migration are
allocated to the single age groups, and summed up annually for
the population prognosis model. Thus, it was possible to break
up the results of the Regional Planning Forecast 1990 by age
9roups, and to thus satisfy an important requirement of regional
population prognoses for such uses as infrastructure planning.
4.2.2. Macro-analytical Simulation Model (RESIPOP)
Research at BFLR on the forecasting of migration does not
only cover the labor-market oriented approach. A migration model
is Qeing developed that is based on behavorial and decision-making
theory. According to recent findings in migration research it is
appropriate to distinguish at least two phases in the decision-
making process of interregional migration: the decision for out-
migration from a region and the search and selection of a new
region among alternative destinations.
The migration model is based on this hypothesis and is
characterized by four factors:
a) Similarly to the two phases in the decision-making pro-
cess of interregional migration, we distinguish between a causa-
tive and a distributive model of interregional migration. The
causative model determines whether a decision-unit migrates or
not. The outcome is the total number of outmigrants by region.
The explanatory factors serving this causative model are mostly
inoividual factors, such as age, number of previous migrations,
and duration of stay at last location.
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b) The distribution of the migrants is done by means of a
distributive model (Morrison, 1973). It considers factors of
attractiveness in destination and origin, and takes into account
distance, information and cost components •
c) The volume of intraregional migration is taken as an
indicator for the possibilities available in any region to
compensate interregional migration by intraregional migration.
Thus the volume of interregional migration of a region depends
on the volume of intraregional migration.
dl Individual factors such as age and state in the life cycle
are of fundamental significance for the decision to migrate.
Since only age-specific migration data are available,work is done
with the assumption that specific phases in the life cycle are
associated with a specific age (Gatzweiler, 1975). Accordingly,
we distinguish four groups of migrants:
18-24 year olds: educational and training migrants:
25-29 year olds: qualified employment migrants,
39-49 year olds (and including the under 18 year olds):
residential and environmental migrants; and
over 49 year olds: retirement migrants.
The migration model is composed of sub-models, one for each
migrant category. The point of departure for formalizing the
sub-models of the migration distribution model are age-specific
ｩ ｮ ｴ ｾ ｲ ｮ ｡ ｬ migration matrices showing migration flows between 58
upper-central areas. Gravity models are the basis for estimating
these matrices; the models formalize the hypothesis that the
number of persons changing their residence from region i to
region j, is directly proportional to the size of the population
of both regions and conversely proportional to the distance bet-
ween them.
By introducing additional determinants of the decision-
making process of migrating, the gravity models are extended in
substance and given a theoretical underpinning (Lowry, 1966; Rogers,
196B). These determinants are push-factors'in the regions of
origin, and 'pull-factors' in the destinations. The linking of
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ｆｾｧｵｲ･ 4-3. Structure of migration module in RESIPOP.
Abb. 4-3: Formale Struktur des Wanderungs.odell$ fn RESIPOP
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the causative and distributive models is done by applying matrix
algebra. The model may be elaborated using age- and sex-specific
data on arrivals and departures. Thus, the population in each
region is obtained out of the natural population dynamics inclu-
ding migrations.
The model's formal structure corresponds to a macro-ana-
lytical simulation model. The model is dynamic; interactions
and dynamic feed-back are included in the form of recursive
relationships. A change in the population composition as well
as a change of a particular migration flow bring about changes
in the population composition of all the other regions and in
all the other migration flows. At present we are making our
explanatory migration models dynamic.
4.2.3. Recursive Application of Multiregional Population
Projection Models
The application of multiregional population analysis is not
purely limited to demographic analysis and trend projections.
When developed further, the model may have regional planning
applications) especially, if it would be able to determine the
migration interactions needed for obtaining target population
distributions. A model developed for that purpose, 'DISPAS'
(Demographic interregional forecast and analysis system), can
examine whether certain target population sizes can be reached
under the given biometric trends and migration interactions.
A few examples from sub-fields of the planning process, hitherto
undertaken rather unsatisfactorily with the help of conventional
methods available, will illustrate our point.
1) The DISPAS model allows for an improved plausibility-
test of projection results, obtained by different methods. The
regional results are fed into the DISPAS model as target values.
All ｰ ｲ ･ ｭ ｾ ｾ ･ ｳ of natural population dynamics are applied accordingly.
Under these conditions, the DISPAS-model defines migration ｩ ｮ ｴ ･ ｲ ｾ
actions necessary for obtaining those population sizes that were
obtained by other projection methods. These migration flows can
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be compared with current migration flows and with projected trends.
Large deviations may stimulate research on whether we are con-
fronted with a reverse in trends or whether external premises,
e.g., employment prognqsis, will not be fully realized.
2) The aggregation of various regional forecasts generally
leads to an overestimation of the population of the nation. This
situation was particularly obvious between the country and tne
counties during preparations for the Regional Planning Program.
The aggregate status-quo-prognosis value for the population was
some 10 % above that projected on the state level. In the
Regional Planning Program, the problem was solved by dropping
all approximate values of population and job situation. The
DISPAS model contributes to a more rational solution to the
problem, and notes at the onset
reason for obtaining excessively
Since we now know, who the loser
gains in some counties, a direct
that migrational moves are the
high values in some counties.
is in the case of population
discussion can be initiated.
3) One problem, not yet solved satisfactorily, is the
integration of regional planning policy objectives and policy
instruments in regional planning. The DISPAS model enables us
to compute long-term target values at the planning horizon. This
way, the target values-approach can be introduced in the regional
planning process. Trend projections carried out so far within
the framework of the joint project of 'Regional Economic Growth',
do not, for example, sufficiently consider regional planning
aspects. Here now the target values of population, calculated
with the IIASA model, can be set off against the trend-projected
values. Discrepancies may lead to adjusting the policy instru-
ments or to a re-evaluation of the initial targets.
4.2.4. Evaluation of Approaches for Regional Population Fore-
casting
It is not the priority objective of regional population ｦ ｯ ｲ ･ ｾ
casts in planning to make as exact an estimate of future popula-
tion as possible. Rather, it is important to distinguish regions
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for which migration losses are to be expected due to unfavorable
labor and environmental conditions, from those that may expect
migration gains. Such a status-quo-forecast may then be used
to derive measures for abolishing discriminating structures in
employment. These measures aim at preventing the prognosis-
results from realising. Regional population prognosis is thus
used as a prospective indicator for regional development.
In addition, it has a function in defining the objectives
or regional planning. If, for example, it is found that some
particular, thinly populated peripheral region will experience
further heavy population decrease, regional population forecasting
may be a stimulus for reexamining the objectives of regional
planning. The opinion is held that, in the case of a disperse
settlement structure, the maintenance of infrastructural supplies,
as postulated within the objective of an equilibrium of living
conditions, is not possible.
Regional population prognosis also has a coordinating function.
If applied appropriately, it is suitable for reconciling measures
of regional relevance, between various specialized branches. This
requires the availability of branch-specific parameters either in
or tied to the prognosis.
In order to be rationally applied in these fields, regional
population projection models should fulfill the following require-
ments.
1) The projection models should be made applicable to
the pOlitical decision-making process. For that it is necessary
to make calculations imitable and to test their plausibility.
2) Submodels for the migration prognosis should be based
on operational and realistic hypotheses about migration patterns.
An important premise for that is the distinction of migrant-
groups of varying migrational behavior, such as economically and
non-economically determined migration.
3) The effects of migration on population structure and
natural population dynamics should be made apparent. This re-
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quires a prognosis of migrations broken up by age groups.
4) Model-endogenous changes of explanatory variables, i.e.
ｦ ･ ｾ ､ Ｍ ｢ ｡ ｣ ｫ processes,' should be made possible in order to depict
system-determined trend-reverses.
5) The point of departure for testing regional planning
policy instruments that influence migration should be included
in the models.
\v.hen comparing these requirements with the various regional
projection- and prognosis approaches the following can be said:
The multiregional population projection model used in the
comparative study of migration and settlement patterns, set
against these requirements, can be regarded as a handy trend-
projection model only. All data are taken from the past develop-
ment of the population, but its connections with other areas,
such as labor-market dynamics, that could essentially influence
population dynamics through migration, are missing. Assumptions
and hypotheses that are to be examined in respect to their impact
on population dynamics, must be externally defined. It is not
suitable, moreover, to describe im- and emigration across the
state boundaries. Therefore, this model cannot be used for long-
term ｾ ｯ ｲ ･ ｣ ｡ ｳ ｴ ｩ ｮ ｧ without the help of other projections having
a higher level of explanation. For short- and medium term pro-
jections, it is, however, quite appropriate in the planning process.
The labor-market balance approach has some great advantages
to offer here. First, it involves far less data preparation work
than the trend projection or the simulation model. Secondly,
this model in its basic structure, is meanwhile known in almost
all the institutions dealing with regional planning in the FRG,
and is said to be practical and easy to implement. Calculations
for single regions can be made without great effort with a desk
calculator.
Only the two prognoses models enable the testing of regional
planning policy instruments influencing migration. The use of
different instruments in regional planning policy (e.g., enforced
job creation or job protection) can be tested by changing various
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parameters. The intellectual and methodical preparations for the
simulation model are probably more demanding. All three approaches
that fulfill the requirements of economically and non-economically
motivated migration should be distinguished. The simulation is
ｳ ｵ ｰ ･ ｾ ｩ ｯ ｲ to the other approaches in the respect that it distin-',
guishes four groups of migrants, to whom varying migration
motives can be allocated.
These approaches also enable one to investigate the impact
of migration on natural population dynamics. Here, the multi-
regional population analysis and simulation model have some ad-
vantages, as they are real growth models, while the extended
labor-market-balance model requires some interpolation at
specific points in time.
Model-endogenous changes of explanatory model variables can
only be derived from the simulation model. The labor-market-
balance model, on the other hand, requires cOmbining population
prognosis and job forecasting. The simulation model in its present
structure only, allows a status-quo estimate of tendencies at the
labor-market.
At the present stage of research and model building none of
these three approaches can clearly be given preference. The
advantages of multiregional population analysis and projection
are given in the numerous possibilities of demographic analysis
of regional population dynamics and therefore, are prerequisites
for regional population forecasting with the help of other methods.
Recursively applied, they can also contribute to the testing and
interpreting of results that were obtained with different pro-
jection techniques.
Both of the other approaches have obvious advantages as well
as disadvantages, so that they are appropriate for simultaneous
use and elaboration. This can be profitable for the mutual control
and plausibility of prognosis results. As can be judged already,
however, the construction of the labor-market balance model is
feasible only in the direction of a simulation model. The present
labor-market situation needs a refined description in a model of
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the regional compensation of labor-market, that includes all deter-
minant dimensions, such as decline of employment rate, increase of
commuting migration, and increase of out-migration. Easy access
to statistical data is a principal condition for constructing
and applying such regional population prognosis models. For
the time being, investment in labor and time for preparing re-
gional projections are too high, since there is no standard pro-
cedure for such data on magnetic tapes in the Statistical County
Offices.
5. Objectives and Instruments of Spatial Population Distribution
population is of dual relevance for regional planning. On the
one hand, population in a region can be considered as given.
Planning has then to adjust to its volume and needs. As such,
it is the research object of multiregional population analysis.
On the other hand, population in a region is regarded as a
variable that adjusts to varying regional conditions (Koch, 1976,
p.184). This makes it theoretically possible to influence the
number, distribution and structure of the population by changing
the spatial, and social conditions.
This can be done in some cases even through direct state
intervention: the following is an illustrative example.
In the early years of economic boom around 1970, there
existed no objectives of how much and in which regions the country's
population should increase through immigration from abroad. In
1975, a migration stop for foreigners was introduced for some urban
areas, following massive pressure from the cities concerned.
This measure was meant to relieve the infrastructure there and to
improve the chance for the integration of foreigners already
living there. A thorough discussion on that issue took place,
considering also regional planning aspects. Its effect remained
disputed, inasmuch as the discontinuation of recruitment in non-
European Community countries, introduced as early as 1974 as a
result of economic development, has already reduced the real
migration pressure. Meanwhile, the halt of immigration was sus-
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pended again, following the large population losses in core cities.
Fears of overburdening the infrastructure were replaced by fears
of threatening under-utilization. This example clearly demonstrates
the instrumental character of a "regional population policy",
namely, some particular population distributions ｳ ｾ ｯ ｵ ｬ ､ be pre-
vented in order not to endanger other objectives. For instance,
an attempt was made to improve the availability of infrastructure
not by increasing the supply of infrastructure, but by reducing
the population size.
It is true that there is a number of measures that directly
or indirectly influence population dynamics and distribution.
These measures, however, are neither motivated by population
policy nor can they be coordinated into one homogenous system of
population policy.
5.1. population in the Goal System of Regional Planning
In the Regional Planning Program the objectives relevant to
people - such as planning for the population - are given priority.
Regional planning is thus meant to contribute to the improvement
in the quality of life (BROP, 1975, p.6). The major objective
of regional planning is the creation of equal living conditions
in all districts of the state, i.e. the reduction of spatial
disparities.
This objective should be reached in three areas:
- improvement of infrastructure,
- improvement of employment and economic structure;
- improvement of environmental quality.
In order to improve the supply of infrastructure for the
population, the supply and increase of the efficiency of infra-
structure already existing are to be raised, on the one hand,
and the accessibility of these facilities be increased on the
other hand. In order to improve the economic structure of certain
areas, additional qualified jobs must be created and those
existing must be protected and improved in ｱ ｵ ｡ ｬ ｾ ｴ ｹ Ｎ The quality
of the environment, in much congested areas, is to be reached by
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a harmonization between utilization of the area and its ecological
potential (Fig. 5-1).
Figure 5-1. Goal system of regional planning following BROP.
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From this system of objectives neither the necessity for
influencing the population distribution nor statements about it
can be derived.
The statements of the objectives of population distribution
and dynamics in the BROP are largely isolated from the regional
planning system and itG objectives. They are allocated to single
areal categories and sub-areas without quantification (Fig. 5).
For example/ should out-migration from rural areas be pre-
vented or should the increase of population in agglomerations be
stopped, insofar "as this would lead to a reduction of the deve-
lopment potential in weakly structured areas or inasmuch as the
quality of living conditions in agglomerations would be affected"
(BROP, 1975, p.10). No explanation for these objectives is given
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Figure 5-2. Population related objectives 1n BROP.
Abb. 5-2
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or even tried. And there seems to be no reason for these objectives
at ｦ ｩ ｲ ｳ ｟ ｾ ｟ ｳ ｪ ｧ ｨ ｴ Ｎ At least, ｴ ｨ ｾ ｲ ･ is no basis for them ｾ ｮ ｟ ｴ ｾ Con-
stitution, other than, e.g., for the objective of the equality of
living conditions in Art. 72(2)GG. How can BROP make such state-
ments about objectives for a certain popUlation distribution ?
5.2. State-supportive Objectives and the Derivation of ｐ ｯ ｰ ｵ ｬ ｡ ｴ ｩ ｯ ｮ ｾ
Relevant Objectives
Parallel to the system of objectives in the BROP, a system of
so-called system-objectives, i.e. state-relevant, global objectives
can be developed (Fig. 5-3). This system of objectives, like the
first one, can be based on the Constitution. Although, it is
meant to strengthen the "population-relevant system of objectives",
however-i. it frequently competes with it.
Of equal or even more importance than the socio-political
principle of "improved quality of life" are the objectives of
"securing the liberal-democratic constitution" and "securing the
system of social market economy" (Art.20GG, and Art.104aGG).
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Figure 5-3. National goals, basis for population related
objectives.
Abb. 5-3
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Generally, these objectives are realized by socio- and
economic-political norms and measures. From the point of view
of national economy it is necessary to manage with a minimal invest-
ment of resources.
Each regional planning objective can be related to the over-
all objectives through the use of derived objectives. On this
level there will be no conflicting objectives:
Both under the aspect of minimizing social conflict poten-
tial and maximizing the benefits, it seems rational to provide
population with sufficient infrastructure and thus improve the
chances of every individual.
the systems objective of "securing growth, full employ.-
ment and stability" at first sight does not conflict with the
objectives of "improving the (regional) economic structure". Both
are mutually dependent.
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"Avoiding physical, psychic and social burdens of the
population" along with the objective of "improvement of environ-
mental quality" serves the realization of social peace. In addi-
tion, the national economy benefits because of better recycling
opportunities.
On the next level of ｯ ｢ ｾ ･ ｣ ｴ ｩ ｶ ･ ｳ Ｌ however, conflicts of
objectives between regional planning ｳ ｵ ｢ Ｍ ｯ ｢ ｪ ･ ｣ ｴ ｾ ｶ ･ ｳ and systems
objectives may occur:
the sub-objective of "improvement of efficiency of infra-
structure" and of "improvement of accessibility of infrastructure
provided" are complemented for reasons of costs by the systems
objective of "full utilization of existing infrastructure".
- A similar case is given with job creation and improvement
a job quality in weakly structured areas. A suitable potential
of labor force must be available, resources and incentives must
be optimally utilized.
When the question is raised, whether areas already burdened
should be burdened further, the objective of "improving the
environmental quality" often is suppressed, since the benefits
of the systems objective of "securing growth, full employment
and stability" is given priority.
5.3. Consequences for Regional Population Policy
In all of the three partial objectives finally the question
arises, whether, instead of investing costly measures, it would
not be (cost)-beneficial to direct the population figures and
distribution in a suitable manner, i.e. setting up a regional
population policy. Such regional population policy, however,
is severely limited: the right for free development of the
personality (Art.2GG) ensures the free decision of parents about
the number and spacing of their children. The right of free
mobility ensures all German citizens to choose their own location
and employment.
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This leads to two consequences for the population within the
system of objectives in regional planning:
1) Purely population policy objectives do not exist. A
population, large or small, is no value in itself. The popu-
lation structure, its dynamics and distribution can be evaluated
only in comparison with other objectives.
2) The population's relevant objectives and measures ｴ ｨ ･ ｲ ･ ｾ
fore must be analyzed according to the objectives they actually
serve, and whether they are within the framework that guarantees
the full rights of free development of the personality and of
movement.
Thus the objective to prevent out-migration from rural
areas and its subsequent measures is justified only as long as
it contributes to improve the right of movement. This means
the increase of options and alternatives and the reduction of
certain pressures on mobility (see RON, 1974, p.37). Measures,
that do not conform to that must be renounced, even if they help
realizing the population's relevant objective and the objectives
behind it (such as full utilization of existing infrastructure).
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